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An amylolytic yeast strain was isolated from starchy soils (flour mills environment, flour market,
cassava farms after harvesting and transformation of tubers) and its enzyme productivity and activity
evaluated. The enzyme synthesis was optimum at 30°C when initial pH of fermentation medium was 4.5.
After extraction and partial purification, the enzyme remained stable in a range of temperature and pH
between 20°C-60°C and 2-8 pH respectively. The optimum enzyme activity was displayed at 70°C and pH
5.5 and 6.5. The thermostability of the enzyme was comparable to that of amylases from bacteria.
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INTRODUCTION

Amylases are among the most important enzymes used
in biotechnology, particularly in process involving starch
hydrolysis. Though amylases originate from different
sources (plants, animals and micro organisms), the
microbial amylases are the most produced and used in
industry, due to their productivity and thermostability
(Burhan et al., 2003). Natural fermented media (foods
and soils) offer the substrates for isolation of micro
organism strains producing amylases. In this respect,
many strains used in food industry originate from
fermented food media, while soils, particularly wastes and
mud offer strains used mainly in chemical industry
(Ramesh and Lonsane, 1989; Burhan et al, 2003;
Gomes et al., 2003).
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Soils around mills, cassava farms after harvesting and
treatment of tubers, and flour markets represent media
where natural amylolytic and fermented activities occur.
Due to the fact that starch constitutes the main substrate
of these media, amylolytic microorganisms are thus
supposed to be naturally present there.

The present work is aimed at investigating these media,
in order to isolate yeast strains producing amylolytic
enzymes, and to characterise the strain productivity and
the enzyme produced, particularly their behaviour toward
temperature and pH. The choice of yeast isolation rather
than bacteria was justified by the facility of their culture
and their harmlessness.

MATERIAL AND METHODS
Source and preparation of soil samples

Soil samples were collected from starchy wastes of cassava
plantations, flour markets and mills, using aseptic bags.



Isolation and partial identification of yeast strain

The yeast strains were isolated from soil samples according to the
method of Min et al. (1999). The soil sample was at first enriched on
a liquid medium made of 1% soluble starch, 0.5% peptone (w/v),
0.5% yeast extract (w/v), at pH 3.0. 1g of soil was mixed with the
medium placed in tubes, and incubated at 25 to 28°C for 3 days
with shaking. 0.2% of the enriched liquid was then sowed on solid
medium (1% soluble starch, 0.5% peptone, 1.5% yeast strain, 2%
agar, 0.5 g/ml chloramphenicol), using petri dishes (Marchal, 1976;
Min et al., 1999). The petri dishes were incubated at 25 to 28°C for
48 to 72 h until yeast typical colonies were obtained. The colonies
were purified several times on agar plate. Morphological
characteristics of isolates were identified according to the yeast
taxonomy (Kreger, 1984).

Amylolytic activity of yeast strains

The amylolytic activity of yeast strains was determined by
introducing an equal number of cells of each yeast isolate in a 2

mm hole, aseptically made in the agar medium. The agar plate was
then incubated for 48 h at 30°C, after which a 4% lugol solution was
added to the medium. The diameter of halo formed after addition of
lugol was measured and represented the amylolytic activity of the
strain. The most active strain was used for former characterisation.

Enzyme productivity of selected yeast strain

Selected yeast strain was propagated at 30°C for 48 h, in 50 ml of a
8% starch medium placed in 250 ml flask, under shaking. The effect
of carbohydrate source on the productivity of the strain was studied
by running the propagation on different starch media: commercial
soluble starch, corn, cassava, rice, wheat and potato. In addition,
the propagation was undergone at different starch concentrations (1
to 15%, wiv), different temperatures (20 to 55°C) and different pH (5
to 8) using the most productive fermented medium. The initial pH of
the medium was adjusted using sodium hydroxide and sulphuric
acid.

At the end of each fermentation batch, yeast cells were counted
on a portion of fermented broth using Thomas cell, while the
remaining broth was centrifuged at 8000 rpm for 15 min., and the
supernatant collected as crude enzyme extract. A portion of the
crude extract was used to determine the enzyme productivity of the
strain through measurement enzyme activity, while the remaining
extract served for partial purification and characterisation of
amylase.

Partial purification of amylase

A solution of 65% (w/v) sodium sulphate was added to the clear
supernatant and enzyme recuperated by centrifugation at 8000
rom. The enzyme precipitate was then suspended in phosphate
buffer 0.005M, pH 6.0. The purified extract was used to determine
enzyme activity and properties.

Enzyme assay

Amylase activity both in crude and partially purified extracts was
assayed using soluble starch as substrate, according to the method
of Keleke et al. (1998). The amylase activity was defined as the
amount of soluble starch hydrolysed by 1 ml of enzyme extract in
60 min. The optimal temperature for activity was determined by
assaying activity between 20 and 100°C. Thermostability of the
amylase was performed by maintaining the enzyme solution in

water bath at different temperature (20 to 100°C) for 30 min, then
cooling and running the activity assay. Measurement of optimum pH
for amylase activity was carried out by running the activity assay
between the pH range of 2.0 to 10.5, using 0.05 M Na2HPOQu-citrate,
tris-HCI and glycine-NaOH as buffer solutions. The pH stability was
determined by incubating partially purified enzyme in water bath at
70°C and measuring the residual activity. All measurements were
undergone at least in triplicate.

RESULTS AND DISCUSSION
Identification and amylolytic activity of yeast isolates

Twelve yeast strains presented significant amylolytic
activity (Figure 1). Since the distinction between the
strains laid only on the soil origin and taxonomy
characteristics of isolates, it was not possible to define
whether amylolytic variation between the strains was the
consequence of species variability or environment effect

on the same micro organism. Thus, the strain BAj3
showing the highest amylolytic halo was selected for
further analysis. The propagation of the selected strain
BA3 on different starch media showed higher amylase
production and activity on wheat (Table 1).

Table 1. Effect of starch source on amylase production.

Starch source Apparent Amylase activity
(8% wiv) (g/ml/h)

Wheat 298,5+0,1

Corn 200,0+2,8

Potato 103,5+3,2

Rice 97,3+1,7

Soluble starch 80,0+0,3

Cassava 78,0+1,2

Enzyme productivity of the yeast strain

The measurement of biomass an amylase activity in 8%
wheat fermented broth during 48 h showed that amylase
production increased with cell growth; the maximum
amylase being recovered after 45 min of fermentation
(Figure 2). In addition, the enzyme production was
optimum at 30°C and pH 4.5 (Figure 3) . Kocher and
Katyal (2003) found comparable trend in amylase
productivity of Shwanniomyces occidentalis, a yeast
strain isolated from potato fermentation.

Thermo stability and ph stability of the amylase

The enzyme remained stable at a temperature range
between 20 and 60°C, above which the stability a rapidly
declined. The maximum activity was displayed at 70°C
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Figure 1. Amylolytic activity of isolated yeast strains after 48 h fermentation at 30°C.
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Figure 2. Time course of cell growth and amylase production of strain Ba3.
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Figure 3. Effect of temperature and initial pH of the medium on amylase production.
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Figure 4. Effect of temperature and pH on the enzyme activity and stability.

(Figure 4). The above enzyme stability trend is
comparable to the behaviour of amylase from some
bacteria genus such as Bacillus licheniformis (Morgan
and Priest, 1981) and does not fit the general behaviour
of fungi and yeast amylases which naturally are not
thermo stable (Barbier, 1997), except if they have been
genetically modified. Amylase of the strain BA3 appears
thus as an exception. In addition, the optimum activity

temperature of strain BAz amylase is higher than that of
some known fungus amylases such as Aspergillus niger,
Aspergillus orizea, Mucor pusillus (Fogarty, 1983), but
remains comparable to amylases from Bacillus lentus (El-
Aassar et al.,, 1992), Bacillus coagulans (Fatma and El-
Refai, 1991) and Bacillus caldolyticus (Heinein and
Heinein, 1972) whose optimal activity is equally displayed
at 70°C.

The effect of pH on amylase activity was characterised
by stability from pH 3.0 to pH 8.0 after 30 minutes of
incubation at 30°C. The optimum pH activities were 5.5
and 6.5 (fig 4). This may indicates a poly enzyme

structure of the BA3 amylase.

The above behaviour of the BA3 amylase, particularly
their thermo stability, brings out some hypothetic
considerations, taking into account the natural medium
where the yeast strain have been isolated. Bacterial
fermentation is the main phenomenon taking place in
starchy soils of flour mills. The bacteria considered are
usually thermo-resistant. Cohabitation of bacteria and
yeast in such a medium may have induced gene transfer
from bacteria to yeast, justifying the unusual thermal
behaviour of the yeast strain BA3z amylase, comparable to
amylase from bacteria. Such genetic transformation
occurs when different micro organisms are cultured on
the same medium (Gasson et al., 1984; Hofer, 1985;

Deak et al., 1986; Cocconcelli et al., 1986). Composition
of the medium and environmental conditions are among
factors governing the process. The above hypothesis
suggests then scientific interest in investigating bacteria
amylase from flour mill soils and in comparing it with
yeast amylase from the same medium.
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